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Abstract:  
 
Over the last few decades, hundreds of books and articles have been written on performance 
measures in manufacturing companies. A good number of those works has focused on overall 
organizational performance at the corporate level, business unit performance, and individual 
performance. Barring a few studies, there has been very little work reported on what specific 
performance measures are used at the plant and department level at a manufacturing facility. 
This exploratory research, through a case study of a pharmaceutical encapsulation company 
addresses those issues. Results show that the managers use a wide variety of measures primarily 
for meeting corporate targets and implementing a gain-sharing plan. There are not many 
common measures of performance used by managers for decision-making. None of the managers 
specifically linked the performance measures to the competitive priorities of the products made 
at the plant. A few propositions and suggestions for future research are made in the paper. 
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Article: 
 
1. Introduction 
 
It has been well recognized that one of the important tenets of good manufacturing practice is the 
appropriate use of performance measures. There has been quite a bit of literature published in the 
form of books and articles on the subject of measuring performance in manufacturing companies. 
Measuring performance has existed from the time of building the pyramids. It has been well 
accepted that measuring performance impacts human behavior. Goldratt (1990) went so far as to 
say ‘Tell me how you measure me, and I will tell you how I will behave’ (p. 28). A lot of 
research has focused on organizational performance at the corporate and business unit level 
(Simons, 2000), and individual performance (Ilgen and Pulaskos, 1999). While performance 
measures at the corporate and business unit level are more related to marketing and profitability 
(such as total sales growth, market share, return and investment, return on sales, etc.), individual 
performance measures are task and job related (individual worker efficiency and effectiveness, 
etc.). Ittner and Larcker (1998) provided a substantial account of the current research on 
performance measurement. The focus of this paper is performance measurement at the plant 
level. 
 
It has been noted that a specific plant level performance measure could be computed in several 
different ways. For example, deviation from due date in some organizations is construed as the 
number of days of delay beyond the promised date to the customer. In some organizations, the 
same measure is computed as the deviation from the due date within a G2 day time window. 
Hence, it is imperative that not only should academics and practitioners understand what specific 
measures are used at the plant level, but also focus on how the computation (of the measure) is 
worked out.  
 
Different individuals (in the plant) collect data on the performance and use it for different 
purposes. It is expected that some collect performance data for the purpose of improving 
competitiveness and customer satisfaction (on the dimensions of quality, delivery speed, delivery 
reliability, etc.), some collect it for cost control, some others for continuous improvement, etc. 
Hill (2000) strongly urged that performance measures should be linked to competitive priorities 
(in the form of order winners and qualifiers). It is important to find out the reasons why certain 
measures are used. Depending on the use to which the data is being put to, the frequency of the 
data collection also would change. It has been noted that some performance measures have goals 
and some may not have goals. It has been well recognized that managers place a higher 
importance on measures with goals than on those without. Hence, it is imperative to know which 
measures have goals and which do not. 
 
Most of the studies (Dixon et al., 1990; Vokurka and Fleidner, 1995; Vora, 1992 to name a few) 
that have looked at plant level performance measures have focused on the issues of which 
performance measures are of importance to plant level managers and their (the managers’) 
perceptions on whether improvement has been achieved on those measures. None of the studies 
have specifically asked plant level managers (in the quality, material management, production 
control, and such functions) which specific performance measures they use, how those measures 
are computed, why data on those measures is collected, which of the measures have specific 
goals, and who sets the goals for those plant level measures. 
 
In this research, an exploratory case study approach is used to find out the answers to the above 
questions. Through focused interviews of the plant manager and 10 other managers from 
different departments at the plant level and study of company documents of ABC Company 
(name of the pharmaceutical encapsulation firm has been disguised to maintain confidentiality), 
this research attempts to create a framework for future research. This study, a first step on 
research on plant level performance measures, would lay the ground work for more multi-plant, 
multi-national, multi-industry comparisons. The next section provides a brief review of the 
literature on performance measures. Section 3 describes the research methodology and the 
company being studied. Section 4 presents the findings from the study and develops some 
propositions. Section 5 concludes with an agenda for future research. 
2. Review of the literature 
 
There has been a lot research focused on financial and managerial accounting measures of an 
organization’s performance. The recent work of Gunasekharan et al. (2003), Gupta and 
Galloway (2003) are just two examples (in a plethora of articles) that focus on using financial 
and cost based performance measures in manufacturing operations. Kaplan and Norton (1996), in 
a normative fashion, suggested the ‘Balanced Scorecard’ approach using financial and non-
financial measures for competitive advantage. Over the last few years, a few organizations have 
been attempting to incorporate this method into their day-to-day operations. However, there are 
no systematic studies to find out the extent to which the ‘Balanced Scorecard’ approach has been 
implemented. Systematic and detailed study of non-financial plant level performance measures 
(such as quality, delivery speed, delivery reliability, flexibility, etc.) at the plant level is non-
existent. 
 
There has been some work done on finding out from plant level managers the extent to which 
they used, placed emphasis/importance on, and found improvements on specific plant level 
performance measures. Fry and Cox (1989), based on a case study of a manufacturing company 
that produces electrical switches and control, reported that the plant manager was primarily 
concerned with return on investment, the product managers were evaluated by due date 
performance (orders shipped on time), and shop floor supervisors and machine operators were 
evaluated by standard efficiency measures (units produced versus standard). Scudder and Hill 
(1998) identified 24 empirical (survey, case, database, and panel) studies published in the 1986–
1995 period that have focused on performance and productivity. Of those studies, there are only 
six articles (Kenny and Dunk, 1989; Vora, 1992; Fry, 1995; Lockamy and Cox, 1995; Vokurka 
and Fleidner, 1995; Wisner and Siferd, 1995) that have specifically addressed plant level 
performance measures. 
 
Kenny and Dunk (1989) reported on the usefulness of 42 measures of unit performance to 155 
production managers from organizations that each employed more than 100 persons. Variance 
between planned ‘output’ and actual ‘output’, machine output rates, and machine down time 
were the top three performance measures in terms of usefulness. 
 
Kenny and Dunk (1989) reported on the usefulness of 42 measures of unit performance to 155 
production managers from organizations that each employed more than 100 persons. Variance 
between planned ‘output’ and actual ‘output’, machine output rates, and machine down time 
were the top three performance measures in terms of usefulness. 
 
Fry (1995), through a survey study, reported on the results from eight plants (in Japan) of five 
Japanese companies. There were 13 respondents from top level management, 62 respondents 
from upper middle level management, 57 respondents from lower middle level management, and 
75 respondents from direct labor operators in that study. The respondents were asked to identify 
the performance criteria used by them and relative importance of those criteria, the performance 
criteria by which they were individually assessed. The study showed that generally top level 
managers reported profit and loss, and middle (upper and lower) level managers and direct labor 
operators reported quality as their most important criteria. 
 
Lockamy and Cox (1995), using a multiple case study of six manufacturing plants, collected 
detailed information on division and plant strategic objectives, performance measurement 
systems, and performance measurement system linkages. They identified seven principles of 
linking performance measurement systems to strategic objectives.  
 
Vokurka and Fleidner (1995) reported how a company developed a measurement system based 
on strategic goals, combined financial and non-financial measures (such as cost of quality, 
variances in expenses, delivery, inventory turnover ratio, safety, expense reductions, physical 
inventory, cycle time, and profit contribution), and adapted to changes in conditions, strategies, 
and priorities. Wisner and Siferd (1995), through a questionnaire study of 132 plant level 
managers (who were subscribers of Modern Machine Shop), asked the importance they placed 
on 29 different performance measures related to costs, quality, delivery, flexibility, etc. The 
managers were not asked whether they specifically used/collected data on any of the measures. 
Dixon, Nanni, and Vollmann (1990) presented the findings of a multi-year, multi-company, field 
study on performance measurement. Findings included the results from several plants from each 
one of the companies. Their study primarily focused on the importance of 42 performance 
measures and how much emphasis is placed on the each of those measures.  
 
Lockamy and Spencer (1998), using a case study approach, examined the application of a 
performance measurement system in one company that had adopted the Theory of Constraints 
(TOC) method since 1989. In their research, Lockamy and Spencer interviewed the division and 
plant staff members and found that in the TOC environment, the measurement system proposed 
does successfully link local performance measures to the global goals of the organization. They 
also stated that the performance measurement system (proposed in the firm that has implemented 
a TOC approach) enables managerial decisions to be made which promote the global utilization 
of organizational resources. Based on their findings in the firm studied, Lockamy and Spencer 
proposed that measures which are inconsistent with organizational goals must be eliminated prior 
to adopting TOC measures, and financial accounting systems are still required to complement the 
TOC performance measurement system. 
 
Previous research on plant level performance measurement primarily focused on the importance 
that plant level managers placed on the different performance measures. None of the studies, 
barring the works by Fry and Cox (1989), Fry (1995), Lockamy and Spencer (1998), specified 
whether different measures were used (1) at different levels within the plant and (2) within 
different functions within the same organization/plant. In addition, no study in the past has 
focused on (1) how the measures are computed, (2) who collects data the measures and who uses 
them, (3) the reasons why the data on the measures are collected, (4) the frequency of collection 
of the data on the measures, (5) which of the measures have goals, and (6) who sets the goals for 
the measures. These are the research issues in the current study. 
 
3. Research methodology 
 
Most of the previous empirical works on performance measures have used a survey methodology 
with one respondent per organization/unit surveyed. Using this technique, previous research has 
compared how performance is measured, evaluated, and rewarded across organizations, 
divisions, and individuals. With this approach, an assumption is made that the single respondent 
best represents the organization/unit being surveyed. Also, with the survey methodology, the 
respondents are asked to rate and/or rank the specific measures used in their organizations. In 
general, in the past work, the researcher has provided the respondent with the listing of the 
measures. With the list being provided to him/her, there is a good possibility that the respondent 
would check the measures irrespective of whether specific data is being collected on the 
measures or not. The current research uses a structured, open-ended, focused interview approach 
to capture the data. 
 
This research is descriptive (as opposed to predictive and explanatory) and exploratory. Since 
little is known in terms of the specific non-financial plant level performance measures (such as 
quality, delivery speed, delivery reliability, flexibility, etc.) used in firms, that a case-based 
research methodology is appropriate at an exploratory stage of the research as noted by Flynn et 
al. (1990), McCutcheon and Meredith (1993), Meredith (1998). In general, case studies are the 
preferred strategy when ‘how’ or ‘why’ questions are posed and when the focus is on a 
contemporary phenomenon within some real-life context (Yin, 1994). The case-study 
methodology has the unique strength in its ability to deal with a full variety of evidence-
documents, artifacts, interviews, and observations. A case study is an empirical investigation that 
investigates a contemporary phenomenon within its real-life context, especially when the 
boundaries between phenomenon and context are not clearly evident (Yin, 1994). This condition 
is especially true in this investigation. The performance measures functional managers in a 
manufacturing company use at a plant level are very difficult to study independent of the context 
in which the issues evolve and transpire. Through a case study of one plant of a multinational 
pharmaceutical encapsulation company, the research has been carried out. Six sources of 
evidence are considered in a typical case study design (Yin, 1994). These are documentation, 
archival records, interviews, direct observation, participant-observation and physical artifacts. 
This research has been carried out by studying plant level documentation and structured and 
focused interviews (with the plant level executives) to develop a meaningful insight into the 
issues under investigation. 
 
Structured and focused interviews (Merton et al., 1956) of the plant manager and every 
individual who directly reports to the plant manager were carried out in this research. Each of the 
managers in the focused interview (which lasted anywhere from 30 min to 2 h) were asked to 
respond to the following questions:  
 
(1) What measures do you use and come in contact with for making decisions?  
 
(2) How are the measures computed?  
 
(3) Who collects data on those measures and who uses them? 
 
(4) Why is the data on the measures being collected?  
 
(5) How frequently are the measures collected?  
 
(6) Which of the measures have goals?  
 
(7) Who sets the goals for the measures? 
 
 
 
The same structured interview process was used for each of the interviewees. The researcher 
held an initial meeting with the plant manager and the other managers to describe the purpose of 
the research. At the meeting, it was clarified to the interviewees that the research was neither 
being funded by the company nor was it a consulting project. This enhanced the ‘openness’ and 
‘candidness’ with which the interviewees responded to the questions. It was emphasized that the 
researcher was not interested in evaluating the performance of the plant. The responses by each 
of the interviewees were corroborated with documentation and responses from other 
interviewees. The managers (and their responsibilities are included in parentheses) included in 
the study are: Vice President and General Manager of Operations (overall plant management), 
Controller (financial and accounting reporting), Director of Manufacturing (production 
management), Safety and Environmental Administrator (regulatory requirements), Systems 
Analyst (maintenance of information systems), Associate Project Manager (new product 
introduction), Human Resources Manager, Director for Quality Control (chemical analysis and 
testing of quality of incoming materials and finished products and chemical analysis of new 
products), Director for Quality Assurance/Validation (measurement of yields and process 
quality), Director of Plant Engineering (maintenance of physical facilities and productivity 
improvement projects), and Materials Manager. 
 
 
 
The plant manufactures both pharmaceutical (prescription and over-the-counter) and nutritional 
products. Each of the two product groups has different set of order winners (OWs); however, the 
qualifiers (Qs) and order losing sensitive qualifiers (QQs) are similar. The competitive priorities 
(in the form of order winners, qualifiers, and order losing sensitive qualifiers) as per Hill (2000) 
for the products are given in Table 1. 
 
4. Findings and propositions 
 
Data was collected from 11 managers (including the Plant Manager). Nine out of 11 managers do 
make use of specific performance measures. Summaries of the findings from the nine managers 
are presented in Tables 2–10. The Plant Manager (Vice President and General Manager of 
Operations) is interested in the maximum number of measures (10 in number). He is interested in 
financial measures (such as expenses) and non-financial measures (such as schedule attainment, 
environmental citations, machine run time, etc.). Most of the managers (nine out of 11) are 
interested in at least one measure for performing their work. The frequency of usage of measures 
seen in Tables 2 and 10 leads us to the following proposition:  
 
Proposition 1. The Plant Manager and the Controller make use of the most number of 
performance measures in their day-to-day activities. 
 
Many of the managers make use of the measures on a monthly basis for making decisions. For 
the measures that have goals, the goals are assessed and revised annually. Most of the managers 
at the ABC Company are aware of which manager is responsible for collecting the data on which 
measure. For many of the measures, they were consistent in their understanding of the specific 
computations of the measures. There is slight discrepancy in whether schedule attainment is 
percentage of orders released (completed) for shipment on or before the scheduled (promised) 
date or percentage of orders released (completed) for shipment on or before the scheduled 
(promised) date G2 days. This indicates that if one department was using the former computation 
and another department was using the latter, then data across departments would be inconsistent. 
This underscores the fact that it is imperative that survey research (that uses single respondent 
per firm approach) on performance measures should be validated with two or more respondents 
from each firm. It has also been found with the structured interview approach carried out in this 
research that operations management terminology on performance measures (on due date 
performance, process quality and yields, etc.) does not transcend industries and sometimes even 
plants within the same company. 
 
 
 
 
 
In all, 24 different performance measures are used/computed by the nine different managers at 
the ABC Company. Table 11 enumerates the 24 measures. Four different managers are interested 
in yield. Three managers are interested in schedule attainment. 22 measures are made use of by 
two or less managers. In fact, 14 measures are of interest to one manager apiece. Most of the 
performance measures are of interest to two or less managers. This indicates that not all 
measures are of interest to all managers. Not many managers are interested in three or more 
measures. This is consistent with the findings of the Fry and Cox (1989) study that the plant 
manager was primarily concerned with return on investment, the product managers were 
evaluated by due date performance, and shop floor supervisors and machine operators were 
evaluated by standard efficiency measures. The above discussion leads to the following 
propositions:  
 
Proposition 2. There are very few performance measures that interest more than four managers 
at the plant level. 
 
Proposition 3. Most managers (below the rank of plant manager) are interested in four or less 
measures. 
 
 
 
 
 
Dixon et al. (1990), Wisner and Siferd (1995) asked managers to rank on 39 and 29 plant level 
performance measures, respectively, in terms of their importance. Of the ones in the top five 
(finished-goods quality, on-time deliveries, total job costs, work-in-process quality, and operator 
productivity) of the Wisner and Siferd (1995) study, work-in-process quality (if yield could be 
taken as a surrogate for that dimension) and on-time deliveries (in the form of schedule 
attainment) were identified by four and three managers (in the current study), respectively, as a 
measure of interest to them. Top level managers, middle level managers, and supervisors ranked 
on-time delivery either as the most important or the second most important measure in the 
Dixon, Nanni, and Vollman (1990) study (p. 86). Expenses (taken as a composite and not on a 
per job basis) and finished goods quality (in the form of returns from customers) are of some 
interest to managers at ABC Company. It is interesting to note that managers at the ABC 
Company plant are not interested in individual operator productivity as a performance measure. 
As per the managers in this study, 15 of the measures have goals and 9 do not. For most the 
measures (for which goals exist), the goals are set by the plant manager in consultation with the 
other managers at the plant and the corporate headquarters. 
 
 
 
 
 
 
 
 
 
 
 
Different managers have identified different reasons for collecting the data for the measures. 
Table 12 summarizes the purposes why the managers are interested in the measures of 
performance. A majority of the managers (6 out of the 9 managers who use the measures) stated 
that the gain sharing plan to be the primary reason for collecting data. The primary reason 
advanced by the Controller for the six measures he collects is to report to corporate headquarters. 
Thus the next two propositions:  
 
Proposition 4. Most of the measures that have goals are driven by gain sharing plans.  
 
Proposition 5. Measures of interest to the Controller are driven by the corporate office. 
 
The Director of Manufacturing, Materials Manager, Director (Quality Assurance/Validation), 
Human Resources Manager, and Safety and Environmental Administrator are interested in some 
of the performance measures for corrective action, continuous improvement, and preventive 
action. Contrary to what has been prescribed by Lockamy and Cox (1995), none of the managers 
(on their own) stated that the purpose of the measures is to improve competitiveness (in terms of 
order winners and qualifiers). The Materials Manager and the Director (Quality 
Assurance/Validation) were the only two managers who identified the purpose behind one of the 
measures they were interested in was customer satisfaction. For many of the managers, customer 
satisfaction did not appear on their ‘radar’ screens. This is the basis for the last proposition: 
 
Proposition 6. Enhancing customer satisfaction is the reason for collecting the measures for only 
those managers (such as materials manager and quality manager) who come in contact with 
customers. 
 
5. Conclusions 
 
This paper is a preliminary effort in a stream of research on understanding more on plant level 
performance measures. Rather than taking an approach of aggregating the responses from a wide 
variety of industries, this research focuses on an in-depth study of one pharmaceutical 
encapsulation company. The study has thrown some light on which managers (at the plant level) 
use which measures for their decision-making. It has been found that most managers at a plant 
level do not use a substantial number of performance measures. As expected, the plant manager 
is the one who is interested in the most number of measures. Most of the managers do not use 
more than 3–4 measures. Even though 24 measures have been identified in this study, very few 
measures have been of interest to more than two managers. Future research needs to address 
whether this is true for other plants and other industries. 
 
The current study has shown that the root sources of most of the data on plant level performance 
measures are the personnel in manufacturing, quality assurance, and materials management. 
Most of that information is primarily used by the Plant Manager and the corporate headquarters. 
Many of the managers are interested in the specific plant level measures primarily for executing 
the gain sharing plan. It appears from this study that very few managers at the plant level link the 
performance measures to competitive priorities (in the form of order winners and qualifiers). 
This study has shown that different managers are interested in the same performance measure 
aggregated over different time periods. For example, the yield ratio is used by the Plant Manager 
on a monthly basis and the same ratio is used by the Director of Manufacturing on a weekly basis 
to make decisions. It has also been found from this study that not all measures have goals. It is 
important that these findings be substantiated in other settings. Also, it would be interesting to 
find out whether the findings from this in-depth single plant case study would be true in plants in 
other countries. Hence, a more comprehensive study is being planned to include several more 
plants (spread in five different countries in three continents) within the same company. Future 
research is also planned to replicate this study in other industries (such as computer equipment 
manufacturing, steel making, etc.). The study reported in this article has provided some food for 
thought in terms of six propositions on plant level performance measurement. Future research 
should test these propositions with an expanded study. 
 
Previous research from the human resource perspective has shown that organizational culture 
plays a role in performance. An extension of the current study is to find whether organizational 
culture has an impact on the selection of performance measures. This could be accomplished by 
studying the plants within the same company as well as plants outside the company but within 
the same industry. 
 
There is a limitation in this research. The data collected for this research is cross-sectional in 
nature. That is, the performance measures gathered are at one point time. The bigger question is, 
do performance measures change over time? Hence, it is imperative that a longitudinal study be 
undertaken to address that issue. 
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